To determine whether hepatic sinusoidal cells contain glucagon receptors and, ifso, to study the significance ofthe receptots in the cells, binding of['251J-glucagon to nonparenchymal cells (mainly endothelial cells and Kupifer ce1l ) isolated from mouse liver was examined by quantitative autoradiography and biochemical methods. Furthermore, the pathway of intracellular transpo t ofcolioidal gold-labeled glucagon (AuG) was examined in vivo. Autoradiographic and biochemical results demonstrated many glucagon receptors in both endotheial cells and Kupifer cells, and more receptors being present in endothelial cells than in Kupffer cells. In vivo, endotheial cells internalized AuG partides into coated vesides via coated pits and transported the particles to endo-
Introduction
The liver, a major target organ of glucagon, contains nonparenchymal (NP) cells in addition to parenchymal cells (hepatocytes). The NP cells, mainly sinusoidal cells (endothelial cells and Kupffer cells), comprise 30-35 % ofliver cells (35) . These sinusoidal cells are exposed to glucagon, because the hormone is transported from the sinusoidal blood to hepatocytes through the sinusoidal cells. However, there are no data in the literature on glucagon receptors in the NP cells, except for our previous brief report (29 Recently, attention has been focused on transcellular transport (transcytosis) ofproteins via a vesicular transport (8, 9, 11, 22, 27 
Materials and Methods
One hundred and twenty male ddY mice, 2 months old, were used. They had free access to food and water before the experiments.
Experiments
In Vitro Cell Isolation. The number ofcell-associated particles, estimated by quantitative analysis, increased at 1 or 2 mm after injection when the concentration of injected AuG increased ( Figure  8 ), whereas the distribution pattern of the particles in the cells did not change ( Figure   9 ). At 5 mm after injection, Although the number ofcell-associated particles increased (Figure 1 1) , the distribution pattern of the particles in Kupifer cells was unchanged when the concentration of injected AuG increased ( Figure  12 ).
Binding ofAuG to Kupifer cells was inhibited by excess unconjugated glucagon ( Figure  11 ). Binding of AuBSA to the cells was rare (0.6-3.1 particles/100 tm2 cytoplasm). . (11) suggest that endothelial cells have a crucial role in the transport of insulin across the cells. On the other hand, transferrin (12, 22) and ceruloplasmin (10,26) are known to traverse the endothelia of hepatic sinusoids and bone marrow sinusoids via a receptormediated process.
The mode ofglucagon transcytosis resembles the mode of these macromolecules.
Low-density lipoprotein (27) :
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.. particles are numerous in cytoplasmic tubular structures (cts), endosomes (en), and lysosomes (ly). Cytoplasmic tubular structures containing the particles sometimes fuse with endosomes (arrows).
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